Mutational analysis on the function of the SWAP-70 PH domain.
SWAP-70 is a phosphatidylinositol trisphosphate (PtdIns(3,4,5)P(3))-binding protein, which is suggested to be involved in membrane ruffling, cooperating with activated Rac. Various point mutations were introduced in the PH domain. Substitutions of alanines for the positively charged amino acids within the first loop abolished the binding activity of the PH domains to PtdIns(3,4,5)P(3). The PtdIns(3,4,5)P(3) binding activity was required for translocation of SWAP-70 to the membrane, enhancement of membrane ruffling by the overexpressed protein, or the dominant-negative effect of a mutant lacking the carboxyl terminal region in membrane ruffling. When Rac was overexpressed, the above mutants were translocated to the membrane and exhibited a dominant-negative effect on membrane ruffling without PtdIns(3,4,5)P(3)-binding activity. These results suggest that the PtdIns(3,4,5)P(3)-binding activity is dispensable for these events when SWAP-70 and Rac interacts efficiently. These results implicate that binding of SWAP-70 to PtdIns(3,4,5)P(3) may facilitate the recruitment of SWAP-70 to activated Rac.